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Study on basketball free throw shooting technique and strategy

Hiromi Hamaguchi'’, Masato Maeda?®’

Abstract

The purpose of this study was to investigate basketball free throw shooting technique (release position, initial
velocity, and shooting angle) and the post-release trajectory of the ball as well as to clarify shooting strategy.
The participants were 5 male players belonging to a university men's basketball club (height: 1.82 = (.06 m;
weight: 73.6 = 4.6 kg; age: 21.4 £ (.8 years; basketball experiences: 10.4 + 2.1 years). The participants were
instructed to aim directly at the ring and performed each 100 free throws. The ball trajectories were recorded
by three high-speed video cameras (200 fps). The Three-dimensional coordinates of the ball position were
measured, and the shooting technique, the height of the ball trajectory at its peak, and the position of the ball
over the ring were analyzed. The results were as follows: 1) the standard deviation of the position of the ball
when released by each participant was extremely small (<0.04m), meaning the release position was almost
identical for each participant; 2) there was a cooperative relationship in a successful attempt between the initial
velocity and the shooting angle for each participant; 3) the shooting angle affected the height of the ball
trajectory at its peak that relates to the accuracy of the shooting; and 4) the ball trajectories at their
approximate peaks were constant or variable in the vertical direction depending on the participant. These
results suggested that the ball release position was fixed for each participant and that the shooting angle is a

more important factor in the basketball free throw shooting.
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Table 1 BB
. Height Weight Age Career ..

Subject (m) (kg) (years) (years) Position

A 1.85 78 22 12 Small forward

B 1.75 66 22 12 Shooting guard

C 1.75 71 21 9 Point guard

D 1. 83 78 22 12 Power forward

E 1.91 75 20 7 Center

mean 1.82 73.6 21.4 10. 4
SD 0. 06 4.6 0.8 2.1
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%o TWRWA, RIIED X 9 IZEH100ED Y 2 — b
AEETDEE, TNORBICX 28 BOR—V
WEE, RS, R VESR OGf BE 3 X O
WEBIZ—ETHLRELXENLIE—AROHME LT
WrnsE$FThsb. LarLl, RFFEOKETI,
Subj. A & Subj.E 28} % K — )V OLE I BEE %
LHLMEDOME D > TN TBY, HHEMELN
HLTwaZ 825 (Fig.6). T/, ZEMRK
T AL, FWEHBETIIVT RO MHEE L D L
WAEOEMRB O S HE L (Table6), 71 — A
O—32— b2fT) BRI, T L I AN
FTONTWBIFEEASHELE SN 5.

T2, WTNOPEREIIB T L RETER & E
AEORICAH MR (r=0.65~0.80) 25D
HNTHS, weEFES & WA & ORIZIE SubjB &
SUbJE THHWHIE BB O LN D R TH o 72
(Table7). L7255 7T, RWIFEOBEHE L, KEFH
FEROE S ZRET B 72012, FEE TR < R4
BERRAML L) E LT EtrEgsng. i
L9 IR EFNER L ) ¥ O AR D,
RV DREGFZEEREHL "D L) ¥ F~OAFAD
KRELRDBZERRLTVA., T2, AFARKEL
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%A ER— VB TE LY v INORIEDH 2
RO ZLEREZDLE, Ya— MOBOKR-ILOE
ERLERIE Y 2 — N OIEFEMEICBIFR S 2 B 4 EHIC
BRHZENDADL. E5HIZ, Mortimer® X Mullaney®
WZEhE, va— MBI EHEO R -V ORkkEE
EHOMEL, B L) IR R 5 2 &8
T&%7:0, Ya—beMBETHGOHLE LTH

WLIEDPAMTHLELTWVS., TRH6DT END,

) —A0—Ya— MERYSEBITIE, BEHEZEO
R=VOREIENPRFICE > TEHRE R HEE
BISTA—=FTHY, TOREHERIHELS 25
BEHAEIEEL RGN E o TVWD I ENERDL
n5s.

2. 7V)—=20—> 21— MIBFDEHFREDHEE
Fig. 6 \IZA LN 5 X 512, Subj.A OB TIEAR—IV
LB DOEBIIEAN SV LT, Subj.E Tl Subj.
A XD KR IVEEDEEEA)A < s F E AT
TIRRELINTODOVTW, IN6HDH 5, SubjAll
DV T OBEERF AR THIHEE & 3 A O L H)

PREME . BT SRIEOMBUEA E 20> 72 (Table 6).

%72, SubjA (iR EER & RATAEE L OBIH R
M (r=0.70) 28D HN72H, WEE L DRI
SHEE R HBEBERARD SN h -7z (Table7).
D%, SubjAZERORIEICOWTEESRE (V)
) — ANLE, PLRER X ORRAE) 2EZLI LR
{, BEHBOR—VIEL —EICL L) & LTz
ENZZ 5N A, )7, SubjE (2D W T E
E PG EOE BRI, B EEONT O F G
WK &E D o7 (Table6). F 7z, SubjE Tl
EEER L PERAE L O (r=0.80) 23 THRLY
HEE DM (r=0.52) IZHARLMHEIEDLNT
w7z (Table7). 2% 1), SubjE 1&%E 0% [
UEHRATIT ) O Tk R, TOHEVT LD
WERMEZZEZ, T U Tho B &0k 2 3 L <

Va—bEEISEEIIELTVL D LHEEINS.

COEHIZ, 7)—RAu—Ya—bREPEEL E
Voo 72— OB LT, Subjl A BN
W5 1®, SubjE & [y s> & 5% 2 Ha&tko
Jlg & Tp o TOTREEAELR S 5.

7, REFERGOTFHMIIB VT, SubjB &
Subj.C MDD BIRF IR THEICEWEE 2> T
B9 (Fig4), HEMAEIZOWTHMOWERE I
RTEVMEE > TWwW/z (Table5). SubjB & Subj.
CRVWIThHEHEEDEFTHY (Tablel), Zh
L ORERE T, EAEEL S LikEEES MO

PEHRBELI DD ENTY — A0 —Ya— b E2fFo TV
ZEWbhrh, EHILPIEX, NAFY PER—LDY 12—
b O P & R — VHLE OB E EIZOWT, K—
VDT =Vl 7% NI ALY 2 — MLEOB#ES
X)) — AMLEOE S IZBFRZ < $40°~45° OF
FllchbE L7 2T, CORERAFMCEDED
Y a—FMThNL, VY —ZAMEIENIETEDTH
TRHEIPR—NVHEOREHBL DV EL REI L%
BHENIL TS, ZoWEiciid, V) —AE
MRVIET, DF ), KHFFED SubjB % Subj.C ® &
A BIEGEDRTIM 72 2 — FOKR—VHLE DR
R BREORFOZINSL L) BENZ LITRD,
REFFROAER (Fig. 4 B XU Table5) L3R4 5.
RIFFROEFHEH D S H TIRE R TH - 72 SubjB &
Subj.C i%, MoWbas L IdR % 5% &M0 )T
TV —Au—Ya—bERATWIEALNLY, £
DX BHWETH>TH Y 2— MRIIRIHE L
C i3 (Table3), HilgE LTH DI LidEw
TH»9. FHNEHERTEIH L0, KHEEORE
FTRI Y @Il Z i CHEIZ S 5 &) &M
JigzEd>TT7)—A0—Y2— b %2fFoTWAHHiE
HDrEZLND.

INAT Y MR=V D7) — 20 —I3ED 5N
(FriE) 22 SALEAEE TN TS T— VI - T
Ya— Mo bilhBD, INFTIILLDIE
BERH A RRARICBOCH U ((E) 25 [H
CHTRUGRICHETS 2 SRR THL L SN,
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Holeva— FOBEREHEIEDI ) B OR, £
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V. #¥E

RIFFETIE, NAT v P AR—=ILV 7 —2a—DPeht
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) =AU =3 2— MIB NS0 T E B 57
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TH5b.
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AR B ROOFHBEDS T 727 e, R— Vil
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